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Device For Suspension Of A Sample Body 

1 . Field of the Invention 

This invention relates to a device for suspension of 
a sample body which rotates in space about a rotation 
axis which is in a fixed position or is related to a 
fixed position, as a function of the intensity of a 
measurement effect . 

2 . Description of the Prior Art 

Devices are known from the prior art, in which the 
10 sample mass is suspended by means of springs. Although 
torsions are also permissible in this case, these are, 
however, generally als.o accompanied by undesirable linear 
deflections . 

In order to avoid linear deflections, ' a rotating 
suspension for a sample mass can also be provided by 
means of a fixed rotating shaft or a tension strip,, 
although friction forces would need to be used to provide 
the rotating sliding bearing, or a three-dimensional 
arrangement of the elements would be required. In this 
20 case, in the function of automatic rotation back to an 
initial or null rotation position can often be 
represented only by complex physical interaction between 
springs . 

Furthermore, a sample body suspension of this 
generic type may be a small precision part. The desired 
deflection, which is dependent on the measurement effect, 
requires precise suspension. In individual cases, this is 
a fine mechanism; and in special cases it is even a 
micromechanism. 

30 The invention is thus based on the object of 

ensuring that a sample mass is mounted in said device 
securely and such that it can rotate very largely without 
any lateral movement, paying attention for the need for a 
physically small and compact shape at the same time. 

Summary of the Invention 
The essence of the invention is in this case that 



PHB71792 2 

the suspension, which comprises at least two springs, for 
the sample body is designed to be planar. This means that 
the springs are manufactured by cutting or etching them 
from a thin planar metal sheet. Alternatively, silicon 
may then also be used as the material. The spring turns 
are thus geometrically not formed or preshaped 
three-dimensionally, but effectively in a planar manner. 
The spring arrangement can thus be manufactured easily, 
and can easily be connected to the sample body. Even if 

10 the sample body is deflected in the form of a rotary 
oscillation, the springs are stressed such that they 
remain planar. They can thus be manufactured easily, 
while satisfying the fine-mechanical requirements to a 
very high degree. 

The springs may in this case be composed in a 
particularly advantageous manner either of metal or glass 
or else, for example, of silicon. Since they are planar 
they can accordingly also be manufactured from a planar 
piece' of material. Etching techniques can also 

20 advantageously be used for metal, glass or, in 
particular, for silicon as well. 

In this context, a further advantageous refinement 
provides the sample body and spring to be composed of one 
material, or at least to be integrally connected to one 
another. 

One enormous advantage is that high-precision 
springs can be produced, for example, by means of an 
etching technique and can be designed to be planar, in a 
corresponding manner. 
30 A further advantageous refinement states that at 

least two springs are provided, with one of the springs 
being arranged above the sample body, and one being 
arranged underneath the sample body. This results in the 
good positioning, as described above. 

A further refinement states that the spring force 
axes of the two springs run on a line. 
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A further advantageous refinement states that four 
springs are provided, with two of the springs being 
arranged above the sample body and two further springs 
being arranged underneath the sample body, such that the 
spring axes of two opposite springs in each case run on a 
line, and the two lines which are produced by four 
springs are approximately at right angles to one another. 
A torque acting on the rotation axis can then produce a 
torque that results in the measurement effect, and can 

10 hence produce a rotational deflection of the sample body. 
Once the torque is removed, however, the sample body 
returns back to its original position, as determined by 
the springs. Furthermore, this results in maximum spring 
stiffness with regard to undesirable linear deflection of 
the sample body. 

A further advantageous refinement states that the 
device is a paramagnetic oxygen measurement device, and 
the sample body is dumbbell-shaped. This allows the 
stated advantages and functions to be implemented in a 

20 suitable manner. 

A further advantageous refinement states that the 
springs are suspended such that their main spring axis is 
at right angles to the line of force of the suspension. 

In a further refinement, the springs are suspended 
in a suspension frame which is arranged around the sample 
body. This results in a secure, fixed reference position 
for the original position of the sample body. 

In a last particularly advantageous refinement, the 
springs are at the same time used to provide electrical 

30 supply leads to the sample body. This results in 
advantageous, multifunctional function integration, which 
leads to the sample body being mounted such that it can 
be rotated easily and otherwise without friction. This 
also critically improves the measurement result and the 
measurement sensitivity. 
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Description of the Drawing 

The only drawing figure shows one exemplary 
embodiment for the present invention. 

Description of the Preferred Embodiment (s) 

The only drawing figure shows only the immediate 
functional environment of the sample body 2. This 
corresponds to a dumbbell of an oxygen measurement device 
that is based on the paramagnetic measurement principle. 
The measurement effect produces a torque, which is 
dependent on the partial pressure, on the dumbbell. The 
dumbbell is in this case held by four springs in the 
manner according to the invention, and the springs are 
arranged or suspended in a holding or mounting frame 1. 
The four springs are split into two so-called spring 
packs, with two of the springs being arranged above the 
sample body and two further springs being arranged 
underneath the sample body, such that the spring axes of 
two opposite springs in each case run on a line, and the 
two lines which are produced by four springs are 
approximately at right angles to one another. 

Two springs, which are formed on two different sides 
of the rotation plane that is formed by the dumbbell 
movement and which are aligned on a common axis in each 
case form a so-called spring pack 3 or 4, respectively. 
The figure shows that the axis on which two springs are 
in each case aligned to form a spring pack 3 or 4, is not 
the elongation axis or direction in which the springs 
would normally be tensioned directly. This clearly shows 
the effect according to the invention, that is to say 
that their spring force direction is not parallel either 
to the sample body or to the rotation axis. The spring 
force directions are equivalent to the stated elongation 
directions . 

This results in the advantage, as already described 
above, of minimizing transverse deflections. 

The individual springs may in this case also at the 
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same time have the electrical function of providing the 
electrical power supply and/or the output for measurement 
signals, in addition to the pure spring function. Since 
the spring packs or the individual springs of the spring 
packs 3 and 4 act at the central rotation point, 
electrical contact that is made in this way avoids any 
additional restriction to rotation. 

One important feature in this case is that the 
precision of planar springs or spring packs has been 

10 found to be particularly advantageous in this case 
because, on the one hand, they can be produced by means 
of a high-precision etching technique and, on the other 
hand, a high degree of manufacturing precision can be 
achieved thus assisting precision sample body suspension, 
and thus making it possible to achieve precise 
measurement sensitivity. 

This spring configuration allows arrangements to be 
produced whose geometric dimensions are in the 
micromechanical range . 

20 It is to be understood that the description of the 

preferred embodiment (s) is (are) intended to be only 
illustrative, rather than exhaustive, of the present 
invention. Those of ordinary skill will be able to make 
certain additions, deletions, and/or modifications to the 
embodiment (s) of the disclosed subject matter without 
departing from the spirit of the invention or its scope, 
as defined by the appended claims. 



